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(54) INTEGRATED CIRCUIT PROVIDED WITH DEBUGGING ENVIRONMENT 

(57)Abstract: 

PURPOSE: To easily perform the debugging of the 
programs stored in a user ROM and RAM from the 
outside by performing the communication between a 
control CPU and the control soft ROM/RAM through a 
host computer via a serial communication block. 
CONSTITUTION: A control CPU block 16 is provided in 
a microcomputer ASIC chip 10 independently of a main 
CPU 12 in order to control a real time executing function, 
a breaking function, a contents confirming function, a 
tracing function, and a mapping function which are 
necessary for an in-circuit emulator at execution of a 
system debugging operation. Then a ROM 18 and a 
RAM 20 are added to store the control software for 
system debugging together with a trace memory RAM 22 
which stores the tracing contents results, and a serial communication block 14 which secures 
the communication with a host computer at debugging. Thus it is possible to secure a system 
debugging function similar to that of an ICE and also to facilitate the emulation. 
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Stepper motor e.g. actuator for motor vehicle - has stopper pin and 
contact piece set up at resin part of rotor in rotational direction 

Patent Assignee: MATSUSHITA DENKI SANGYO KK (MATU ) 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

JP 7274472 A 19951020 JP 9453947 A 19940324 199601 B 

Priority Applications (No Type Date) : JP 9453947 A 19940324 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
JP 7274472 A 5 H02K-037/24 

Abstract (Basic) : JP 7274472 A 

The stepper motor consists of a stopper pin (12) and a contact 
piece (13) set up at a resin part (10) of rotor, in the direction of 
rotation. A female screw (10a) is set up at the internal circumference 
part of a magnet (11) . The contact piece of stopper is set up at a 
predetermined position from the female screw. A male screw is set up at 
a shaft (9) . The stopper pin is at a predetermined position from the 
male screw. 

The male screw of the shaft and the female screw of the rotor match 
with each other. Rotational movement of the rotor caused by energizing 
the stator windings is converted to linear movement through the male 
screw of shaft and female screw of rotor. Movement is stopped by 
contact of stopper pin with the contact piece. 

USE/ADVANTAGE r In e.g. intake/exhaust system of engine. Prevents 
mitigation of power when stopper pin touches contact piece. Prevents 
wearing of female screw and male screw. Improves initial position 
accuracy of shaft. 
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